Is docosahexaenoic acid necessary in infant formula? Evaluation of high linolenate diets in the neonatal rat.
Neural accretion of docosahexaenoic acid (DHA) is thought to play an important role in the neural development of human infants. The lack of DHA in infant formulas contributes to the lowered neural accretion of DHA observed in formula-fed infants relative to those breast-fed. We hypothesized that lowering the dietary linoleic acid (LA) to alpha-linolenic acid (LNA) ratio may lead to increases in the level of DHA in the developing brain and retina. Lowering the LA to LNA ratio from 10:1 to 1:1 and to 1:12 in the artificially reared (AR) neonatal rat pup resulted in a significant increase in the percentage of brain DHA between AR dietary groups. The brain level of DHA in the AR group fed a 1:12 ratio was similar to that of a dam-reared reference group. However, levels of DHA in the retina of all AR groups were significantly lower than that of the (chow fed) dam-reared group. It appears that LNA may serve as an adequate substrate for the accretion of DHA in the brain, but not the retina of the developing rat. In both the brain and the retina, levels of arachidonic acid in the AR pups fed the 1:1 ratio were similar to that of the dam-reared group. However, levels in the 1:12 group were significantly reduced. The addition of long chain n-3 polyunsaturates such as DHA to infant formula may therefore be necessary for adequate neural DHA accretion and optimal neural development.